Formation of the functional complexes of m2 muscarinic acetylcholine receptors with GTP-binding regulatory proteins in solution.
Sixteen different detergents were studied for solubilization of functional complexes between m2 muscarinic acetylcholine receptors (mAChR) and guanine nucleotide-binding regulatory proteins (G proteins). More than 40% of solubilized mAChR retained their GTP-dependent high affinity for agonist binding after solubilization with sucrose monolaurate, whereas all other detergents studied gave considerably lower solubilization yields or caused the loss of the high affinity for agonist binding. The preformation of mAChR-G protein complexes in membranes revealed that a large excess of G proteins did not increase the portion of high-affinity binding sites, but caused GTP- and Mg2(+)-dependent inhibition of the binding of radioactive antagonists to mAChR. The optimization of detergent concentration and other experimental conditions revealed that up to 47% of the solubilized receptors indicated the GTP-dependent high affinity for agonist binding after mixing solubilized mAChR with purified G proteins in sucrose monolaurate in the presence of Mg2+ and carbachol. These results give the first clear proof of the formation of functional complexes between mAChR and G proteins in solution and indicate that GTP-dependent high-affinity agonist binding is connected to the direct interactions between mAChR and G proteins and that other membrane components are not necessary.